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m&m.D ¥mfam&£mm*m&m&±izmmizft2>FET (Feii 

d-Effect-Transintor) h ^iX-S^ift^It'Sot : 

tuiBFET©^- bmmwBizm&znmm <n> (si) t^iss 

LT^tfS AC (S e 1 f Aligned Contact) CDfc 

[»##3] ttffa&ffc^ltigtt, CVD (Ch e m i c a 1 Vapor 
Deposition) CJ: U J^f&^tlS Zl h SMiltS, 1 £ li 2 

2, 3, 4'.*fctt5©V\ , ftl}^JCffi«© 2 l £ ##(BIS. 

2, 3, 4, 5*fc^i6©V^i ^ tl*^^Cfa«<Z)^^S 0 

2, 3, 4, 5, 6 ££te7m^4X^CfB^©^#^g 0 
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^8 5 0TCg±®LP-CVD (Low Plessure CVD)lC<fcy 

So 

sfrsa f e T<D*f— h nmotm ic $ nmm z.*/vn>z.& * ic x £ l t 

[»#ai3] t8fffifi£«aijhJRtt, CVDK:j:»J^jfc§ft*£i:«:4#«fci- 
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iefet©^- hwmmKj&&+&, K**-/wgjfcrgfc 

IHF E T(Dtf— hMM$Hf&lZl&$.'? £> , -9">f K^*-;i/»@i: ; 

BtfiBFET £1512-9- K^->fl/i:5:SILB PSG (Boro-Phosp 
ho Silicate Glass) ^ 4x-5MI^^JK2:ltfSB^#: 

HMfcSl 8] lutein K^tf-;W£j£X5g©ButC, 
3£&#3&i:t-£, Sf:fc3Kl 2, 13, 14, 15, 1 BSfcttl 7<Z>V^-f*l 
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m&m2 o] ¥m(*miR£mm¥m{*&&±Kj&i&2ti& feth 
shfet©^- hmmwmzmm-tz, F^t-^iit ; 

2, 13, 14, 15, 16, 17, 18, 1 9 £ & 2 0 (Zn^ft^tCiB^© 
2, 13, 14, 15, 16, 17, 18, 19, 2 0 £ fcfcfc 2 1 © V>T*ljWC 

8 5 OlCJ^JiOL P-CVDICJ: y ^Mt is V 3 > £ £Mf£4nc£ h bt^* 
R I EiZ£VWsmm*^y?-rtv>7-tZZ.£lZ&V&m£isV^>£.*:m}8.tP 
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iz±nLx^tis Acotcthw-i k^^--;i/S:b«sb^- hmmmmzmm-t z> 

8 5 0T;&>±<DI J P-CVniZ&Vmm£S/Vn>£ZMl£tplz3Z£LX&fr 

ItrfBFETCDLDDgiSli, «2fcaA:n*/l/^#Mfc* 2 JKJ:©>f *>&AK: 
J:yjgJfc;**i*ifc&4^£-r6, 

[0 0 0 1] 
[0 0 0 2] 

LSI (Large Scale Integrated Circuit) 
tpfC^^StlSMO S FET (Me t a 1 -Ox i d e S e m i c o n d u c 
tor Fei Id-Effect- Transistor) It, MJflOl&flS 
©3£®JC#H, /Mft©-^$:IotV>S. #IC, DRAM (Dinamic 
Random Access Memory) ffijl^'J 'fe/I/lCftM c? tlSMO S 
FET0t>fXtt, t£f5ri:lC4 0%r5oifig/jNL-T^£«, — MOSFET 
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5. zkdM^I, *%&T~lt, ny*9 h^-;KD?L^h, >f- bnmtziy^ V b 

[0 0 0 3] 

frfr$>f%m<DM®:%i}lVX, SAC (Self Aligined C 
ontact) &ffif)mmt*ftX^2> B S AC^lCti^f- bMmti ny* ? b 

t^cMOS FET^i:!5;ot^^5. 

J£U:©*if fCO^TH:, K. P. LeeflSf Ta Proce 

ss Technology for 1 Giga — Bit DRAMj , I 
E DM Tech. Dig. , pp907-910, 1995" IC|2«£ *lT \\ 

[0 0 04] 

^>^TOJt<&5pJMt-SS i N-SWW- fl8ftLTV^„ rrt', SiN- 
SWKtlt mfcisVnyfrbMmtsft&V^ K?*-;b (SW) f^f-M 

[0 0 0 5] 

J£*T, 02 3 &#flf|L&#£>, ^*©S i N-SW^CDSAC^nt^to 
^Xmm-tZ. fcfc, 02 3lCtt, S i N- SW^OS ACifcfl5£^TSg3£ 
3tlS^(Z)MO S F E T 8 0 0 ©m®^5g?:«l8S^lC^i- 0 
[0 0 0 6] 

MOSFET8 0 0<DgB£:£&T*tt, i/'Jn>l||8 0 2±lZ#- bWtitm8 
2 4t^-M!8 1 6i:^Mt5„ ZL3T% >f- bWMtm8 2 4 te, 

6±izmt*svnyfrbmf&2ft&* j rvzfm & 2 ozmi&-?2> 0 mz, v-b 
mm8 i 6mu(D>f- bmitms 2 4_hic^t^u 3>*&««sftw 
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*-;i/8 2 2 £7£/&1-<5 0 if>f K9jr-/I/8 2 2 j& 7 2 01Cig^©fi^# 
©LP — C V D (Low Pressure Chemical Vapor 
Deposition) ilRIE (Reactive Ion Etching 

Z>V4 K?tf-;i/8 2 2feJ:tJt^r^yy^8 2 OlCjcoT, ^- h«@8 1 6# 

[0 0 0 7] 

l/frU&tf€>, _fcfEt£3fctf)MOS FET 8 0 0 ft, Mi U 13 > P> £ *l 
6-9- >T K^^--;i/S:*i-^i3>^>t/3-^;i/^MO S FET £.J£MtL>X, **y> 

[0 0 0 8] 

^vy h^r-vUTl/^^J^^tfe)^, 3^>i/atKj:MOSFET0i^T' 
&, * M^^gglCfc^T, ^<MOSFET0#ft (IDs. GM) tt^t 
t5. jfr^S^ftlCoV^li, Y. S amb o n s u g iftfi^ l"Ho t 

— Carrier Degradiation Mechanism and 
Promising Device Design of nMOSFETs 
with Nitride Sidewall Spacerj, IRPS, p 
P184-18 8, 1 9 9 8" lCiE«3 tlT V%£„ 
[0 0 0 9] 

mos FET©ja^ic^fti/un>^#^E-rs^, $*-h*jE#y 

-X/ K l/>f >^«JBE(Z) 1 / 2 <}: y <gV>X h l/**frJC;l3V*T, MO SFE T<Z> 
&&(D£fttf*l£<teZ> B *\fr5ff1tiCoV*Ttt, Mittf" S. Tokitoh 
f&M r Enhancement of Hot— Carrier Induce 
d Degradiation under Low Gate Voltag 
e Stress due to Hydrogen for NMOSFET 
s with SiN Filmsj, IRPS, pp 3 0 7-3 1 1, 1 9 9 

[0 0 10] 
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;i/TIi©*7 h>^y7Btt^- hMTM^©^n£Jt^1il#>T<&<fto 
T^SZl£:##;i£>*i£ 0 /fry b3p^ U 7K4£©i£^-!f >f Ktf *-/l/T*C K U'-T 

SFET©!|ffi)!l^t<^l:fS©T'feS„ 
[0011] 

, MOSFET©#te#*£<£Mfc^S^tgtt#&<5o 
[0 0 12] 

&>±W.mVt-J:z>lZ, _tiBt£5fc©MOS FETT-li, tf* y h 3r-Y U 7*fSK#* 
+#fcflMt*C$*- h ««| £ Mffc V »J3 >TJ« ©£SJS iC <fc y * y h ^ y y 
WtttfiB < ft y , MOSFET ©#4£©£Mfc#® 'DK&ot^S. 

© I^S.&IC^ T & S *l 5 o 

[0 0 13] 
[f&M£fi?Sfe^Sfc#>©#Jg] 

i: © 1^ 3 -f K ? * - ;Wc-£ £ n S 55Ht © ^iftiSWA © 
[0014] 
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4 izmmof%m<D£?iz, j&wtw±mt¥mi*&i&&m<Dmm<tKj: y^sti 

[0 0 15] 

y 3>4:«:fflJ**K:afc Ut^»8 5 OiCJ£*_t©L P-C VDfCj: 
[0 0 16] 

3£JC, »^1 OlCfa«©^^tt, FETO^- hraflrsicTgj&stiss 
fc$/y 3>fc&fflf*#fc£fcLT^tfSAC©fc&©-if'>f K# ffi*., -fr 
>f K 2 «±0f*^i^^tlf (Z)ST1^ 8 5 o-cj^jlcol P-C 

[0017] 

$e>ld*fc, fiM^ 1 1 lCfa«©38t$m, FETttLDDfiffltiOTfel), 
[0018] 

[0 0 19] 

2Cfi«©5W!tt, S*i:S/y nynZMf&tp iz3z.ii LT-^frS AC 
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[0 0 2 0] 

S*fc©iaK:^'r*JK«flijtK^«xei:, — T *' 

[0 0 2 1] 

7 K:|B*CD»Wtt, SiRt2/yn>i:€:Jte^*K:^i:LT*tf 

ra»*KS:4 s ##a£«±K:^'rsjBra»»K^«xei:, Jiiariiesi£tf^j&3 

[0 0 2 2] 
[0 0 2 3] 



1 0 
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[0 0 2 4] 

Sblc, »#^2 OK:ffi*©»93tt, ¥^tt««3lMlc>f- httftlg&J&Jft? 

- h«@^X5gi:, gjRts/y =t>i: vx^tiS Accfefe® 

•9->f Kf*-«/S:FETffly- b«@ffiUg|Slc^-rs-^>r Ktf*-/i/Jgjfcxgi: 

[0 0 2 5] 
[0 0 2 6] 

fff^2 3Kmm<D$&m&, 8 5 01CJBU:©LP-CVDtCj:y£ififc 
S/y 3>fc&*fiJ**K£fcUT##F ETCD-F-- h«M_tffi;J3 J: tflOTB&tt*"r 
SRSr^-rsxei:, R I Elcj: y 3$HS&x??^y ^-TS^fctcJ; »Jgft. 

j/U3>^e>i^tissAc©fci?)0t>f F?*-;i/£y- bmffimmzmf& 

[0 0 2 7] 

S&JC, »#«2 4tC|B*©»Wtt, 8 5 OTCJSUKDLP-CVDtCfcygjR 
ilJ/y3>iiSii: LT^F ET©^- h*ffi_tlBfi J:0f«®S:««'r«^ 1 
OKS^tSXSfc, $ l <DM±lzmmtL 1/ y n > £ £££ LX&ti& 2 <om 
fe^jatSXgfc, RI EC<fcy^lfe e fc^2©i^$:a:^5 L >'1^^t-<g>Zl^lC 
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[0 0 2 8] 
[0 0 2 9] 

(i) i?--r Fv*-jv£.¥mftmfo£(Dmiz-V'>( K9*-/i/^&^ 

(4) £4<Z>«j&: ftA3i*>W«2JCM3&*lil»ia©>f*>aA^LDD» 
[0 0 3 0] 

fcfc, tfc&©£4fel6jgJR*ett, FETi:LTLDDiI^tfSMOS 
FET^U fiMIi:Lti/y3>iSS:^U ^- h«J*J8li: LT 

[0 0 3 1 ] 

pat, *ftm<D&m&n£temi&K*D\*T, mnm^^m^^^mmizmm 
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[0 0 3 2] 

, #HJ6Jg»fcfr^*¥##&Rl 0 0©I^liEfc£Mt-&fc&©fP&i$&m 
®0tS>5. 0 2ii, *^56^®lC^^S^##:^g©^3t^l 5 0 

[0 0 3 3] 

m i ic^-r j: e> ic, ^#^g looa, */ y =j >s« 102 ^/iisra&sig 1 

0 4 tMOSFET 1 1 O.fcSrflfiLTV^S. ^iftifil 0 Ofcfc^T, MO S 
FETi lOii, s/ij n>3S«i o 2Jbtc?g/*3*iS. JBIMMt 1 0 4 tt, 2/ 
y 0 2J:JCfllJiS*l, MO S FET 1 1 0 &MS-t<So JffHtt* 

[0 0 3 4] 

MOSFETiioii, y-zlii I2i: Ki/>f >1H«X l 4 £4*- 

1 l 6fc*-v*/i/fESU i 8 fc&fltifo**. y-^IJ|i l 2&ld 

Dgpl 1 2 a&filitTfey, Kl/>f >1B«1 1 4fcfcLDDg|Sl 1 4 a£{i;lTV> 
S„ MO S FET 1 1 OtCfe^T, V-^ffiJRl 12i: Kl/>f ><H«1 14i:f 

i 8 i:tts/y o 2ic-g-£*i& 0 bwmi 1 6it*/y 

=i>s«i o 2±ic«we>ns. y-^Mi 1 2 1 ku>t>««i 1 4 

>F-h«^l 1 6©«2JC.>^|^-r«2aa©i£f)5lCJ^j«S*iS. * L **)l/fiR«l 1 
8tt, htil 1 6T, 1 2 £ Kl»f >IH«1 14t 

[0 0 3 5] 

y-^iii i 2i: KL»r 1 4 ttt, ffi&<DmwsL¥m&i, m^im 
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^JHft^K-^StlfcS/Un^^&fll^atl*. MOSFETllO^ 
:n>/\>x b*> hM<Dm&, 1 8&, v-^fil 1 2fcJ:tf 

Kl'-f >«U 1 4 ^©^-ffifc^Oo *fLT, MOSFET 1 1 OtfrZfU 

114 ©#*tt&8ro. 
[0 0 3 6] 

Se>lC, MOSFET 1 1 Ote, ^rt«y^Il 2 0 F^*-;i/l 2 2 h 

5:i^.t^5„ MOSFET1 lOlCfe^T, y 1 2 0 It, ¥- bWm 

1 1 6_hffitC^J&£*l£ 0 "9->f K^*-;i/l 2 2it, f~ bnmi 1 6$I3P<Z>£/ 
Vn>mWil 0 2_LlCJgJ*3*iT, 4*-F«Hgl 1 6fffi^tgf6o b£#o 
T, MOS FET 1 1 Otii, V-^Iil 1 2£<fctf Fl^-f 1 1 4 ©>f 

- Mil i 6ia^A^>r Kf*-M 2 2icj: yaasns. ^rt>yyn 2 

OfciOHM" K**-/l/l 2 2&, M^$6^1 0 4 £ SM&S^^M^ 
tl^o ^r^y^mi 2 0£J:t)?1*->f K^*-;i/l 2 2\t, 1^>'J3> 

[0 0 3 7] 

££>IC, MOS FET 1 1 0&, 4*-hM:Ig|l 2 4 HmmWltmi 26t$: 
«*.T^<5. MOS FET 1 1 OlCfeV>T, 4*- h^ftjg 1 2 4 £&ifc#Jlfcffi| 1 

2 6 tit, */v uymmi o 2mmizi&mt<ti2> e ^-hMi2 4tt, 

Mil 1 6TlC7£f££*i, MfcftJitjgll 2 6 Ktf * -;i/"RC7£j&3 ti 

mmi 2 4 httsi i 6 t?-v*)]smmi 1 8 

t©iaic»j«S*i, JftffcffiJitBI 1 2 6 t>f K9*-M2 2i:y-^i*i 

1 2 iKDl^fcitfif-'f K9*-;H 22t Kl/>f >flB«l 1 4 £ CDf^Kl^f&S tl 

So 

[0 0 3 8] 
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£«i o 2^<Dmm.zw±-tz> B *^^fi^JB^c*v^T, frfrzi&m;&i±mi 2 6 

[0 0 3 9] 

££ic, 4*#fl«K 1 0 0 B:, S ACttffilcJ: ny#9 h/Jx 

-;H 0 6a ilHl zi>#* hafc-/l/l 0 6 a PUZM#>&frmf8,Ztl2>%Z 1 

0 8 a £.*m*-X^Z> 0 %±ziyZ>7 h*-;i/l 0 6att, 3f*y:/Jg|l 
2 0 • -9->T 2 2 ilMl^ififligll 0 4 £<Z>Xy^>^U- h©M&fU 

u ^©jsgptcy-xM^i i 2a®^fc«Ki/-r>M^i 1 4mmzmmz-& 

5o ^lS^iSi^l 0 8 ate, ^1 h*-;i/l 0 6 a JggptCfc VnT V- 

xmi i 2^^i±Ki/>r>^i i 4 fc^ttigttsft*. 

[0040] 

£e>ic, ^ftit i ooii, m2ny*? o 6 b £.%&2ny*>; 

>*-;H 0 6 bftU::JS&&*^J&£;ft£^2JS&IBife§il 0 8b ££tfi;t.TV^ 
„ I2n>^^h*-M0 6btt, JViaMkiRfil l o 4 fcMSiU *©)ggmc>f 
- hnmi 1 6 3?m£Mffi31££., Sf£ 2 iI&@2i&§U 0 8bli, |2n>^ 
-;n o 6 b mmzls^Ttf- 116 i:^M^$ti-& 0 

[0 0 4 1 ] 

^ifil 0 OlCfcV^, 1 2H 1 4 il^f- h 

«Hi i 6 ttt, i o 0{cffAe>ti-5fi6©^iimic^$ 

ftSo ^tftifi 1 0 O A^tft^ ^ 'J T'^ y MO S F E T 1 1 O 

^EU-fe;!/© h^>^x3?T*fes^Jctt, y-^M^i i 2 i iM&rau 0 

8 a Sr^LTfcf^/ h^-<>JC««Stl, Kl/>f >1H«1 1 4 #ffi(Dfl 1 tl&SEi&ii 
10 8a fc/TLTX h \/-V*** ICSSttStl, >f- Mil 1 6^I2« 

5i@Hi^i osb zfthxy- F^^yizmmzft*. 
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[0 0 4 2] 

mz, 02 fc<ktf03 &#jBu*;#e>, i o o izmm*sm&*mm 

, mMUmi 5 Ott, 4>&< £fcX=f§S l~IiS 8 £<£tf 0 SJi^fSSl 5 OtC 
fcHT, XS S 1 ~Xg S 8 ti, i<Z>JBtCHJ63*l5. 
[0 0 4 3] 

XSS 1 T*&, hSMtJR 12 4 1 2 4 tt, S/ 

0 2*ffi&lfrffc#yffi"*N&ifcK:j: »J, ^tSZlt^t^S. 
[0 0 4 4] 

XigS 2T'tt, htil -1 6fcJ:af**y:/Rl 2 0#JgJEftS*v&. 4*- 
htt&l 1 6tt, f^^^Ml 1 8^^§|5^©y- MtffcJRl 2 4JhfC^ 
J&$*l£o *t9^Rl2 0tt, 4*- httil 1 6JbtC^$tl€> 0 XSS2KI 
i3V*T, ^-Mill6i:^fy^l2 0i:tt, #lx.tf, tf03 (a) IC 
jik-t&Slztf- Mil l 6©^)^i:^^^yi^i 2 0©M$4mi:$:jiiar^|^ 
U «fcJcBI3 (b) ic^-r i^tc^^- h'jy^77-f fcx^^fctcfcyMfSt 

[0 0 4 5] 

IiS3ttt, LDDUl 12a, 114a 5MtS. LDDg|$112a, 
114att, ^«^r^7^Il 20l:"7^^i:tS-ft>ftAlCj:U, Jgjft-T 

[0 0 4 6] 

X5gS4-ei±, JK««rjhll!li 2 6#j§Mft3*is. jfcttariLtti 2 6tt, 4>fc< 
2 4 Maso-9--r k^*-;h 2 2^^je»^K:^J«Stl«. 

fifclfcaUhlK 1 2 6 tt, «AtfH3 (c) KaVTJ:3KCVD»CfcV*TJ5fcIlll/- h 

&n> hD-;i/boo^!M#<z>>7*- MMfcR l 2 4 feffKfbfSi^JCJ: y, 
Mnrtms. IgftfcUT, tfttSflPlhK 1 2 6 tt, $*-M*ftttl2 4 

•fcy^^v^Bijs&^-rsji^tcjSfcs. fifcttjuuLK 1 2 6 cDKj^tt, MZ-iztf-h 
mitmi 2 4©^ti©2^ji^-rsz:t^T*^e 0 jtett±i^i 26© 
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mmte, MiKl 0/tm~20^m (100t>^ha-A~2 0 0t>^ 
[0 0 4 7] 

x=gs 5T-(i, if>r 2 2/)^$tlS, K?*-;i/l 2 2& 

fti/'j3>l0f$it ftjtffl 0 0 /£m~2 0 0 /im (1 0 0 0t>^ hD 
-A~2 0 0 0t>^ hn-A) iltSrt^t-tS. 
[0 04 8] 

ISS 6T*tt, V-Xflg«l 1 2i3J:tfFi/>f 1 4^«Stl*. '*£ 

gkULT, i/V nymm. i o 2 _ticF et i l o tfaMfcsns. y-xl 

«1 1 2;J3J:tf Fl/>f >1H«1 1 4«, *ft>f Kf*-M'2 2&X 

[0 04 9] 

XiS7m MiI104)t»!M§^. MTO^H 1 0 4 te, MOS 
FET 1 1 0 *nm~?2> J:^JCS/U 3>S«1 0 2 _t{C«Jf JgfflilftME 
104li, I^CVDCiUMtSlfc^S. IHiilgl0 4lt -9- 

f?*-;h 2 2fcj:^t7^ii 2. o iigktezmmttm, mz-&mi£*sv 

[0 0 5 0] 

IlS8Tli, 311 3>^^ h*-;i/l 0 6 a#JgJ*S*i<5. #|li3>#*h 
*-;i/l 0 6ali, S ACSfflf«:MV^T3iy^>^K:«I:ySiaU»*Kl 0 4 1ZB 
"Tfc;b*>, jgl h/fc-;i/l 0 6 att, l^i^l0 4tt 

■i F?*-;H 2 2 • 3f-vy:7I!ll 2 0 £©x>y^>^lx- h ©M£5flJJS LT, 

»fje©y-^fi«i i 2±aEfe{iKK>fl*i i 4±tcj^«s*i« 0 

[0 0 5 1] 
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m&X&l 5 Olt, nlMS l~IgS 8 31 1 *I&@B*§U 0 8 

a©7£f&X3§, ^2 3>^^hjjN-MO6b0Mlg, 2 iM#>&tfBB^ 1 

[0 0 5 2] 

2 2 icg- £ n %> Tkm^^mo ^ u =i>s«i 0 2 

[0 0 5 3] 

WlikSs V n^fm-ftT&tfLi* ft, -fry h * ir 'J .7 7 y ^584 US wj/ y 3 > 
^*-;i/Ttcfe^s h y • #Mm&©2l!£©M!l#itffg£&*J, mo s f e 

[0 0 5 4] 

"TtBilfcy, MOSFETCtt^MiLK&S. 
[0 0 5 5] 

B4~06«:#J8b&#e>, »2£JKjgJBK:o^T«i8-rs. 3 04li 
, #^J6^ffll£#;fr54 £ ##35«2 0 0©HSl$^S:^-rs^«)(Z)<IEiiiSW^^T 

sat^s. ®5«, *mmi&mizfrfr&¥mftmm<Dm&%&2 5 0 fc^t 



1 8 
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[0 0 5 6] 

muzjjk-tzoiz, *mmmM\zfr-frz>¥m&mw.2. o 0&, mtm.2 ua 
&m-t&&T>, m i iznk-r ±mm i mmmmiz^^^mi^mm ioo nmm-t 

[0 0 5 7] 

*#ftifi2 O'OtCtS'^T, MI2 1 6 ate, ^-Mt2 1 6«If#B*ffc 
StlSZlilfCj: y, y~Mt2 1 6fi!l®tC^$tlSo S?fti2 1 6 ate, #J 
A te* mit is V n y b mm £ *i S . 
[0 0 5 8] 

mmizfrfr&¥m&gin(Dm%ksj&2 5 ojcovvrsMB-rs. 0 5ic^-rj:e>tc 
, *mmmmiz-frfr2>mm?3&i2 soit ^^<t=fox^s i i-xis 18& 

[0 0 5 9] 

m&75&2 5 OlCfc^T, XigS 1 l~XigS 1 3, XifS S 1 5 ~Xi|g S 1 8 

^ti^rti, 0 2 ic^-r ±mm 1 n^^ic*>*^^jt^^ 150 ©*fisxg 
t.mnmzm— t-ss. ^^t% x^gs 1 ltexsgs ltafr/su lisns 

It S 2 U Xig S 1 3 teXig S 3 lC*fJ& U Xi S 1 5 teXl S 5 iZft 

J&SU IIS 1 6 teXifSS 6 IZttJ&L, X5g S 1 7 teXig S 7 IZMfc U US 
1 8 SliS 8 iC^-TSo 
[0 0 6 0] 

§git:£&2 5 OlCfc^T, IiSi4t'ii, 0 6 (a) iZ^-t^m<0 V aiJ\i^ 

mtwut#kmznz> 0 i^int, me (b) tc^-t^ic, ^-Mi2i6i 
a©i/'jn>i«2 o 2mmi>mittitiTmwi%tft<Dtf- hm&m2 2 4*wi 
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«m#iMfc3*i, %Mtf-bmm2 i eifmizmitstz 1 6 a «$^. & 
as, igsi4©iitta», s$8 5 oxKDmmmm%rpvftt>ftz> 

[0 0 6 1] 

5gS6icfcv^T, K**-;i/2 2 2TKi£i!c#iiLffil2 2 6##&1-£ 0 bfc 
^ot, y-^ii2 1 2 33<fct?K^>r>M^2 1 4 Sr^ffcl-^feib^T — - 
/l$:ft^fcM&lZ&, &tfc#Jifcig|2 2 61CJ: y, -*-f K^*-;i/2 2 2 IC^^tl 
'*#3tt>gfR©$/ y 3 >S« 2 0 2^<Z)JfefS:^M^VM^R&iL$tlSc *£JH£L 
T, *>f K9*-/I/2 2 2TJCfeW« h^^y®»^B&JfcS*i, *BtS*i<5M 
OS FET2 1 OK^E©^*^ £"3 
[0 0 6 2] 

*HJt^J»K:^^«ti3i*i62 5 OH, Jims 1 l~IgS 1 fg 

iaaii©«s, f&2 h*-^©Mii, « 2 «*5itJBBi»© 

[0 0 6 3] 

K:»ft^y3>^e>««ansffiflJtiiirjhK*«#«"re. l^ot, >>un>i 

h9y^»fel/«^^yn>/Sfl:i/y3>IStli»^S*iJSfcv^|g*i:LT 
$&W5TfBi:&y, MO S F E TCDJfcy h^r^r U TfttS |6j_fc£i2r5 Z. t. 

So 

[0 0 64] 

07-09 &#Rgb&#e>, ^3H567g«ucov^i&iB-«r5o zizit*, muz 



2 0 
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[0 0 6 5] 

xmrnmrnx'te, Fy*-Mz^&n2>ykm-&&Tfmm<Di/vnymmiM 

[0 0 6 6] 

i iz^-t±mmimffij&mizfrfrz>¥mfammi o o h$&m-X'-&z> 0 l**u 
f^t3 o o it, z&m&Jimzjs^T, m i izm-t±mm i h^m^^ 
ioo ni®m?2> B 

[0 0 6 7] 

H8fe«ktjJH9 ^^g3 o o izmm Bfffite*mmmMiz 

frfrzm&tt&s 5 oiz-D^Tmrn-tz. m8izj*-*£t>iz, xmmi&Mizfrfr 

5SM3 5 0ii, 4>fc< t*IiS 2 1-IiS 2 8 Z&ti. iMS3 5 
OlCfcV^, XgS2 1~IgS2 8tt, r ©wsicHig;* tl€> 0 
[0 0 6 8] 

5 OlCfeV^, X1S2 l~IgS2 3, IgS 2 6~IgS2 8 
tt, fftfft, ®2C^-r±.fB^lHJg^JC^^S5g5g^l 5 0©*ffSXS 

£H^fticig— -e&s. xigs 2 1 ttiis 1 izm&v, urns 2 2 & 

X=g S 2 lC*f/S L, II S 2 3 ttXig S 3 izMfch, X@ S 2 6 SXg S 6 &C*f 
J&U XjgS 2 7iiXgS 7lC*ft5L, Xig S 2 8 l±Xig S 8 izM^^o 
[0 0 6 9] 

HB£#&3 5 OtCfc^T, X@S 2 3 0D^T^IC«, ®9 (a) IC^-TflUStf) 
?a:/\#7£j££;ft£. ®9 (b) JC^"TJ:^lC, I@S2 4T*tt, 
±iz-v-j FV*-JU3 2 2jWgjS3*i$ 0 1M K^^-;i/3 2 2&, >5f-h«^ 

3 i Gwmotf- hmitm3 2 4±izmm^ti^ 0 -v-j f^*-^3 2 2&, m 

LP — C V D IC «fc Uffi5£tf)J¥3(Z>^ffcS/y 3 ^ i A^MfC^ 



2 1 
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, f^tsit^ts. _tlH-9--f Ktf*-;i/3 2 2 iufeSgftS/y n> 

Vg&mZl*, Mx«10 0nim~2 0 0/jm ( 1 0 0 0 *y fT. h U - A~ 2 0 

[0 0 7 0] 

09 (c) lC^-r«£5tC, IiS2 5T1i, if>f K?tf-;i/3 2 2 TtC&iStfflJ 
itm3 2 6^J*Sft5. i£ifc#llL]g|3 2 6 «, ®9 (b) tCati"? 

ft«istt>f F?*-;v3 2 2T©y- h^tl^3 2 4 sj?Kfls't-sr fctcfc »; 

[0 0 7 1] 

a^siMfls&sic^T, *>f k^*-^3 2 27©^- hi«3 24© 

JMJMfctt, V<( FV*-J13 2 2©ly«3 2 2 a »J , r^^fC^ — 

3 0 23tffifc«fctf>f- MMfelRs 2 4^iftftsti*. _hffil»ift'fb« ! 3itt, Mitf 
ms 5 0-C©^#H^*T'frt>tiS o 
[0 0 7 2] 

***^JBK:^^<5»3S*iS3 5 Ott, IgS2 1 ~X@S 2 8JEWMC*. jg 

nas»©»*ii, i2n>^^h*-MMig, H2Stf)jit?ffi«i© 

[0 0 7 3] 
[0 0 74] 
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[0 0 7 5] 

£#-e^£ 0 It^ot, ^JS^ffitt, F^>i|--;i/T^J:^- h^tM 
[0 0 7 6] 

autm*^^$tisfe«), mmmmitmmiz&ztf- hmmmm<Dmfctf£.v& 

[0 0 7 7] 

&jtemmmT$>z> 0 mi uz, ^mmmmiz^^^mi^mm^m^m^ 50 

[0 0 7 8] 

^mmmmx-it, ^4 Fy*-)iiz<£t.m>7km&i:z$mm<?)i/vnz/mfcm 
mhfcf-hmim- isvnymwLzmmit-tzzniz&v, i/yn>i« 

[0 0 7 9] 

mi 01Z^J:^>IZ, *£jfi^ffi!Cfrfr&¥&tt&tt4 0 o&, i£i!cR&ibig|<z> 

^i3 0 0 tiltS. $e>JC *i#:if4 0 0lt JffiaifiSR^BPSG ( 
Boro-Phospho Silicate Glass) ft* g> ftJEft 3 *l & j& 



2 3 
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[0 0 8 0] 

mmmMizfrfrz^mftmm&mxkijm* 5 oic^-cm^s., hi ltc^r 

<k?tC, *HiB6^ffilC^^S^^4 5 Ott, '^<i:MS3 1~S3 8 
£-^t/ 0 ^^4 5 0 1C^V>T, X1S3 l~S3 8li, ZLCDMRtCgUfe^tlS 

o 

[0 0 8 1] 

§g3£;£&4 5 OtCfc^T, IIS 3 1-XlS 3 4, XlS 3 8 It, ttl^tl 

, m8izm?±mm3mmmmizfrfrz>m&jj8k3 5 0 (Dttj&jmnmnmizm 

—T*2b& 0 ^Zl-e, XI S 3 1 JiXlS 2 1 izMl&L, IgS 3 2iiIlS 2 2 
K*fJ& U XI S 3 3 JiXl S 2 3 iZMfc L, XI S 3 4 &XI S 2 4 tC*f/S L 
, XI S 3 8&XIS 2 8&C*f/£-r&o 
[0 0 8 2] 

gK3g#Sc4 5 O^iS^T, IiS3 5t'li, 012 (a) iZjjk-t&oiZ, V- 
*flg«4 1 2 fcitf F W >Mc4 1 4#7§?f&2*i£o J^JHilLT, i/'Jn>i 
S4 0 2±JCFET4 10j!)M$tl5„ V -^M^4 1 2 £tf K l/>f 

>«c4 14l£, K^*-;b4 2 2 $r^/<— 9-i:i-S>T^->a 

[0 0 8 3] 

XIS3 6T?1±, HI 2 (b) K^-r^tC, -JiHtttMt4 0 4#^J&£*1& 

= *mmmmizis^T, mtRfflUR* 0 4iiBPSG^e>#^$tis o jfimii 

14 0 4fcfc, MOSFET4 1 0 fc^-TSJ: o IZ*/ U zi>»^4 0 2±\zmM 
Stl^o XlS 3 6{Cfc^T, Iil!@iI4 0 4lj:, iiKC VDJCJ: y Tt?^ 
Slil^t'tS, XlS 3 6lCfc^T, IMil4 0 4(Dl@», i^«3 0 
0 m~ 5 0 0 fim (3 0 0 OTtyifZ. b n — A~ 5 0 0 O^y^T. ha — A) 

[0 0 8 4] 
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XgS3 7ta, 012 (c) lZjjk-t£oK, *fe»«rjhBt4 2 6#7£j&£*l5 
„ MtfUitigU 2 6te, 012 (b) lC^-r^©^x7\S:MaLif-f K^* 
-;i/4 2 2T©^'J3>IS4 0 2g®5:iiftt5r £tcj: »;, 
^tfS. A^SIgS 3 7lZ*3^X, f ^ b^*-;H 2 2T©^- hiM 
4 2 40^'fbtt, f'f K"? * - ;i/4 2 2 ©X 7 2 2 a ^ »J , #C 

miZtf- htt4 1 6#3filC*-efi£^S 0 X=gS 3 7lCfeH-S^a«, 

Mx.«*t8 5 OTCCDM^H^^-T^tlSo 
[0 0 8 5] 

xmrnmrnxit, xsgs 3 7t&icii, k?*-;i/4 2 2-Rc&ft#iifcigu 

2 6##&L&^ 0 «9->f Ktf*-/l/4 2 2 iC^StlS^Kfii^fittf 

f-hMim* 2 4 ^Iti/'j3>lf4 0 2ff!llCf!£ifcb^ 0 U**U 

•ey- h^fbl^4 2 4^«tt;i/'jn>ii4 o 2^t®#mfl:£tiSo ^iibt 

, l££#8;4 5 0T?&, -tf->f F^*-;i/4 2 2Ti:m h^y y©3g£#Bfrib 
£*X, H$tlSMOSFET4 1 0 iC#ft<Z)^ff:#£ < 
[0 0 8 6] 

*mmmmizfrfrz>mMj3m4; 5 o», igs 3 i~igs 3 sjswc*, n 

1 *&fB$§itf>7§M&Xj|g, I23>3?^ h*-;i/©7f£j&XifS, ^2««)jitJSB^(Z) 
[0 0 8 7] 

*), MOSFET0^7 h^Pf 'J7Mft^|nI±StSri:^t^S. 
[0 0 8 8] 

tsbiz, *mmmmx*iz, Fv*-)ij&&,%i<Dmmmizi:vmwrw±mtf 
mf&zfrz>fc&, mmmtikmizj:*?- bnmmw<?>wt<tft£.v&i<\ bfc#o 
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So 

[0 0 8 9] 
[0 0 9 0] 

i 3«, *^^M}c^^s^#^tt5 o o (Dm&Mf&zmm-t&fcvxDnm 
& t=. &> <D®$&tb-& ®t® H-e& § o 

[0 0 9 1] 

H 1 3 IC^-T * 3 IC, *gg%^JB£frftt&¥&tt$£1R 5 0 0li, fiSfcR&ih^S: 
#S<fcv*j&T?, Hi lc^i-_hSB^im6^{c^^s^#^Si o o fcffijS-f 

¥*g#S£g l o o i:HM^ic^jii-s 0 

[0 0 9 2] 

Hi 4£<fctfHi 5£#MUfc#e>, ^ifi5 0 o ic^jg «Tffi'fc¥##i6 

gtf>gBt#8;5 5 OCO^T^f <£>., H 1 4 IC^"T <fc 5 \Z, §SB£:£& 5 5 0 & 
, < i: S 4 1 ~Ii S 4 7 fe^tf „ W&k-fiWiS 5 OfCfcVNT, X=gS 

4i~x@S47tt, r©]isic||ife$tis 0 

[0 0 9 3] 

Sm#&5 5 OJCfc^T, IlS4 1~IiS43, X@ S 4 5 ~Ii S 4 7 
«, ^tl^tl, H 2 JC^-TJtSBm 1 IIJ6^SUC*^5Sg^#& 15 0 (DM^n 
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Jim S 2 IZM J£ U Ig S 4 3 ttX5g S 3 lC*fJ& U X5g S 4 5 ttXifg S 6 lC*f 
J&U X5gS4 6«X5gS 7lC*f-^b, X^S 4 7ttX^S 8tC*f/S"T-5c 
[0 0 9 4] 

■SS5S#«65 5 OTftt, X5ISS4 3<Dif&TB£lC, 015 (a) tC^^ffitf)^ i 
A#J£j££*l3o IlS4 4t'ii, SI 5 (b) lC^-rj;e)lC, ^^St7ac7N_h 
lC-t?->f K?#-;i/5 2 2 3^^J«S*l*. XjgS 4 4 ICfcV^, t-f K9*-^5 

f£ L #C Id m S/U:3>fcK:#LRIEK:j:$xy^/*y*&fT3ifclcJ:o 

x, j&ati<ti&. 

[0 0 9 5] 

*MteJ&MXtt., HS44fflLP-CVDli, ffi8 5 01CJEU: 8 5 0 

*C~9 0 01C) ©Wfi#Hi!tT?fTt>*l<S. *Bi#i£5 5 OTfli, XgS4 4JCfc 
V*T#&8 5 0TCja_h©fflfl!*#*^LP-CVDJCJ:»JSfl;^U3>S:^B|-r«i 

T'2/y3>iS«5 0 2 U S/U 3>3g«5 0 2*®tf 

[0 0 9 6] 

fcfc, — ttttfeLP-CVDtt, *&7 8 0TCe«©fiie*#-e||«S*lS. J» 

8 5 oicjBU:<z>iBagfe#tt, -ifi9 & l p - c v Dii©^^0iipg# 

[0 0 9 7] 

*mmmmizfrfr2>M&i5&i5 5 0 «, x^s 4 1 ~ns4 7jbwmc*>, % 

l'«aBI*©^XS, Sg2 3>** hjft-^OD^lg, « 2 ifi#>&tffeife§J<Z> 
Mil, *©«l©Xg«:*tf_ L**U -fcft&tconTtt, ffiMlf&3tfl!&4ri& 

[0 0 9 8] 
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[0 0 9 9] 
[0 10 0] 

w^wm'z&z* mn\z, ^mmmmnz^i)^^mi^mm<omm^m6 5 o 

[0 10 1] 

mi 6iZtt?&oic *nmmMicfrfrz¥mfcmm6 o o&, u->f k**- 
®i 3iz7*?±mm5mffimmizfrfrz>¥mftmm5 o o£*gm-r 

S„ ft#iS6 0 Ote, fffi<Z>*i/&lC£^T, 0 1 3 Cattf ^ftifi 5 0 0 t 

mm.mz&m-*z>. 

[0 10 2] 

^#ft^S6 0 0{C£V>T, ^4 FV*-fls6 2 2&, S/'j3>i«6 0 2l 
JC^ffc^tlSUl jg6 2 2 a flljg|6 2 2 a ±IZM&2 ft2>m 2 M 6 2 2 b 
fc, £«rl3.T^<5o 1116 2 2 a«Mx.«8 5 0^C~9 0 0 TCgg(ZmM#ffl 
^TT'LP-CVDlCi: »J ^$tlfe=fo^)T*$> y , !f§2jg|6 2 2 btt«2.fcr7 8 
0 TC ^<Z) fc*S^:#T T* L P - C V D JC «fc *J Jf?J& $ ft fc % <D T* & 5 . 
[0 10 3] 
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mi usz&mi 8 ^tfliL^f,, ^iS6 o o izmm ^sm^mmm 
Mizfrfrz>¥mftmma>M&J5me 5 oiz^^xmm-tz* 01 nzm-t&oiz 

, &mMBMlZfrfr2>m&l38k6 5 Ott, '>4<t%IgS5 1~IgS5 7^ 
#tf. ^15S6 5 0T*li, X5gS 5 l~X5gS 5 7 Zl©Jl{C§gi£2*l£ <) 
[0 10 4] 

m&Jj&6 5 OlCfcV*T, IgS5 1~IgS5 3, IgS5 4~IgS5 7 
«, ^tl^tl, 01 4{C^-t_h|Hf|5||]6g^tC^A>SSg5t^5 5 0©*fJ&X 
nn^W&izm— rrt*. X^S 5 1 JiXigS 4 1 lC*f/SU IgS5 
2 &X5IS S 4 2 lC*fj£ U X5g S 5 3 l±X5g S 4 3 iC^fJtS L, Xjfg S 5 5 l±X@ 
S4 5.JC#JSU 2iS5 6{i2iS4 6lCMl, II S 5 7 SII S 4 7 &C 

[0 1 0 5] 

m&fi&6 5 OtCfcVxT, X*gS 5 4 ttJ^T©i:^lC||]6fe$tlSo £i% 01 
8 (a) {C^i"«};e)lC, ^J8 5 OTCa±©l^M#H^T*L P-CVDIC J; U ^ai 
/N*lif^#lCjSl©S'ffc2/y 3>JK6 2 2 a' #7t?J&£*l5o ?£C 018 (b 
) tC^-rJ:e>lC, &f 7 8 0t;©jl#©?a^#TT*L P-CVDICJ: »J^1 
ftS/U H>m6 2 2 a' ±lZf$2<Dmiti/V 3>]g6 2 2 b' #7£/&3*l£„ #C 
IC, 018 (c) IZ^&^IZ, il©ifti/'j3>l6 2 2 a' 33<fctfgl2© 
S-ffcS'lJ 3>lg6 2 2 b' IC#LR I E IZ J; <&x y y V „ 
[0 10 6] 

bT, y-Mi6 1 6flf»Klt-< F9*-^6 2 2««Ma*l*. - 
>K6 2 2 a' #»lfflt6 2 2 a £&»J, Jtffiaiy ^/t * V%.\Ztf- h«*§6 1 

6«ajtc*e"ra»2©afts/y 3>j«6 22 b' #22 me 22b 

[0 10 7] 

fcfc, ^mmmmx'it, miamits/v 3>i6 2 2 a' 1*2 0 

#m~40/tm (2 0 0t>^hD-A~4 0 0^>^hn-A) £ U ^ 
2©g*ffc*/y a>R6 2 2 b' ©Rff 8 0 60/im (8 0 0^ 

>^hn-A~i 6 o o^->^^. hn-A) fc-tSi fc#T?#.6„ 
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[0 10 8] 

*mmmmizfrfrz>m&jj&6 5 o&, urns 5 i~x^s 5 7jgwct>, % 

[0 10 9] 

2 ©^-fb > y n isWko> : f&&Mn'zmn u ttmtt > u 3 >a^®<z> 5/ y n >/ 

3*1*-. KStbT, *Hi6^JKK:J:*l«, MO S F E TCOfty h 3f^r V 7fiffi 
[0 110] 

l 9 tt, #2SJ6J§a»K:##S¥*#««7 0 OCDMSP«mS:ii^-r<Sfc^©«BS 

«r&«rarHT&s. @2 0tt, *Hifi^ffliJc^^*4 E »#8HS©*i3g*a5 7 5 0 

&«Wr*fc«>©*«f»&«EnEIT»S. B2 1tt, 02 OIC J: & 1" 
SfeAODfiJIIlS^^^SH^feSc ®2 2li, f^iS7 0 0©LDDgP7 12 
a, 7 1 4 a©^^D7 7>f;i/^^t*|^0T*fe5„ 
[0 11 1] 

^mmmmx'it, LDD»fc*sHRia©>f*>&AT?^/*^s 
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ibmm i o o fc3g«»K:#jrr*. 

[0 112] 

¥#ft^fi7 0 OlCfi^X, LDDgP7 12a», ^'J3>lf7 02« 
j£lC7§2f£;*;ri.5$£ngP:0-7 12a U, *£n3i$# 7 12a lTlC^StlS^ 
9^7 12a2t, fre>#/&£*lSo LDD3P7 1 4 ate, J/ij3>S« 

7 0 2 3fcffi#iajCJgJ*3ft6»V*9l#7 Halt, »V^»^7 14a 1 TfCJg 
^$tl5^l«7 14a2fc, **6«J«S*l*. 
[0 113] 

#ClC, H2 0—H2 2&#J8U/fc#e>, 7 0 0 ICjgffi «rtBfc#l£i6 

^JBtC^<5»3t^a57 5 OtCov^TfttWr^. 02 0 tC^"T i^lC ggit^M 
7 5 0tt, 'J>4 < t tit S 6 1 ~Ig S 6 7 5:^t? 0 |!S3i2fS£7 5 0 JCfcnT 
, XgS6 1~XiS6 7ft, 3 ©WRICKS 3*1 6 „ 
[0 114] 

■fBt#Sfc7 5 OJCfinT, IgS6 1,'llS6 2, IgS6 4~IgS6 7 
tt, * 41^*1, 0 2 K^-TJifa^ 1 S&&fe^ffiUCj^£§gjg#& 15 0 (DttfoHn 

tmmmz.m-X'&z* rrt-, xss 6 lttxss itc^isu, xss6 2« 

II S 2 IC;TO L/, Ig S 6 4 ttlS S 5 lC*f/S U II S 6 5 tell S 6 lC*f 
j£U XI S 6 6liIgS 7JC*fo&U IiS6 7(illS8C^fS 0 
[0 115] 

*E£#ife7 5 OlCfcV* T, HS63tii, ^Ani^;i/^©ffisicM^-52^ 
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